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ABSTRACT

Bill nets of two different mesh sizes and electroshocking were
used to capture adult chincok salmon (Oncorhynchus tshawytscha
Walbaum) to estimate tatal escapement using mark and recapture

technigues. A total of 254 pill rnet caught chinaok salmon was
tagged, finclipped and released, while an additional 128 were
tagged, finclipped awnd released which were captured by
electroshocking. Eipht-two marked fish were subsequently

recovered from a total of 1,018 fish and carcasses examived on
the spawnirng grounds. Tag loss was estimated to be E20%.

It was found when using gillmnet data that probabilities of
recapture wevre rnot comstant over the period of release, thus a
Petersen—type pcpulation estimate could wot be made. Further,
approximately 15 different models were examined, using stratified
population estimators, but without sucecess. It was not possible
to estimate population size with the gillret data. Ten
additiomal models were also examined by pcaoling the
electoshocking data with gillret dataj; again without success.

A modified Petersen estimate of 3,045 chinook salmon with an
approximate 954 confidence interval of £ 1,100 fish was abtained
for a portion of the river when using electroshocking data. This
estimate was expanded, using aerial survey observations on fish
distribution, to a total river escapement of 3,346 chinocok
salmor. A aerial census flown under fair survey conditions
during the period of peak spawning accounted for approximately
99% of the expanded population estimate.

Qverall meam timing of the chinook salmor run iri the Chena River
was estimated to be 17 July with 50% run passage estimated on 18
July. A slight difference in timing by sex was observed.

The chinook salmon spawning paopulation was composed of 6 apge
groups from 6 brood years. Females were domirated by age groups
1.4 (36%) and 1.3 (21%4), whereas males were predomivantly
represented by age groups 1.2 (11%), 1.3 (1430, and 1.4 (11%),
The chinook salmon escapement male—-toa—female ratioc was estimated
at 1.00:1, S6.

KEY WORDS: chincok salmon, Oncorhynchus tshawytsecha, population
estimate, mark and recapture, escapement, aerial
census, Yuhkon River, Tarana River, Chena River.
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INTRODUCT ION

The Yukon River drainage is too exterisive in size for a
practical, complete escapement enumeration program during any
given year. Consequerntly, low-level aerial surveys have beern the
primary method used to aobtain escapement information an salmon
stocks throughcout the drainage. It is known however, that aerial
surveys urderestimate total spawner abundance due to the die-cff
of early spawners and arrival of late spawners (Revart 1961,
Neilson and Geernn 1981, Cousens et al. 1982, Barton 19886). As a
consequence, the existing data base on chircok salmoen reflects
trernds in escapements based upon the relative abundance of
spawners but does not portray total escapement abundance. A need
exists to develop exparsion factors which can be applied to
aerial survey results in order to project total spawning
abundance.

The Chena River, one of the mast important chinock salmon
producing streams in the Yukon River drainage, was selected for a
third year of study in 1988 (Figure 1). Results from 1886 and
1987 investigations can be fourd in Barton (1387a, 1388). The
river is located in the Yukon Plains section of the Central
Rlaskan Upland and Plains Province. More specifically, it lies
in the Tanana Basin, heading south and east of the White
Mountains iv the North Plateau Province, through which it flows
in a westerly directian for approximately 150 miles draining an
area of approximately 1,980 square miles (Frey et al. 1970,
Anderson 1970).

The Chena River typifies many of the larger chinook salmon
praoducing streams in the Alaskan portion of the drairnage in terms
of the relative magnitude of observed spawriers (e.g., Andreafsky,
Rnvik, Nulato and Salcha rivers). Since 1979, peak aerial survey
indices of Chena River chirook salmon escapement have rarged fram
901 to 2,583 fish Wwith a 10-year average of 1,728 fish (Whitmare
et.al. 1388).

By obtaining a total estimate of chinook salmorn escapement in the
Chena River, the propartion represented by a peak aerial census
can be estimated. This will irn turn permit expansiaon of past
aerial survey escapement records to total aburndance estimates.
Hopefully, results will also be uwseful in expanding historic
aerial escapement records for other important chincok salmon
producing streams throughout the drainage which are similar in
physical and hydrelogical nature.

Funding for the Chena River study was provided in part by a
federal grant in support of U.S. /Canadian Yukon River
negotiations as they pertain to the Pacific Salmon Treaty of 1985
and in part by the State of Alaska.
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OBJECTIVES

Overall objectives of the 1988 Chena River chinocok salmon study

were tao determine timing and magnitude of chirnock salmon
escapement and to estimate the proportion of the spawning
population observed by a peak aerial census. The following

apecific objectives were identified:

1. Estimate the size of the Chera River chinook salmon
spawning population using mark and recapture methods.

2. Estimate the proportion of the total Chena River
chinook salmon escapement represented by an aerial
survey point estimate during peak spawning.

3. Determirne escapemert timing of chiricok salmon spawners
in the Chena River.

4, Estimate the anpe, sex, and size composition of chinook
salmon escapement i the Chena River.

3. Support ongoing chinook salmor stock separation studies
based upon scale patterrn arnalysis (SPR) and protein—-gel
electrophoretic analysis by collecting scales and

tissue/orgarn samples.

MATERIALS AND METHODS

Test Fishing arnd Tagging

Two mesh size gill nets (5-3/4 and 8-1/8 inch stretch measure)
were fished daily at rivermile 16 of the Chena River to collect
chirvoaok salmon for tagging (Figure 1). Three gill nets were
fished at locations used irn hoth 1986 and 1987: twa 60-foot lang
by 15-foot deep chum salmon nets (5-3/4 inch mesh) and one 30—
fact long by 20-fcot deep chirnocok salmon net (8-1/8 ivrich mesh).
An additional chincok salmon net was fished later in the seasor.
Each net was constructed of multifilament wviylon with half-inch
braided filament core floatlines and oval grommeted floats.
Leadl ines uwere approximately 110 pounds per 100 fathoms.

When deployed, all rnets were fished durivpg the same approximate
8—-hour period (0800-1600 hours) each day to examive rurm timing
usivng catch per unit effort (CPUE) data. Catch per unit effort
was definmed as the rnumber of salmon captured per gill met hour
per mnet. Additional fishing time was pericdically alleccated
throughout the tagging period to maximize the number of chiraok
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salmorn tagged. Daily records were maintained documerting the
duration of each gQill riet set by mesh size arnd resulting cateh by
species.

AR two-person orew monitored pgill nets centinually by riverboat.
When a fish was captured in a net, as evidenced by babbing
cork{s) inn the floatline, the crew pulled alongside the ret,
removed the fish and placed it into a 50 gallon holding tank in
the riverbaat.

Additiornal adult chivook salmon were captured for tagging using a
riverbcat equipped with electrofishivig gear (Ropuski and Winslow
1969). Fish were sturmed with pulsating direct current
electricity, dipped from the river with 1long handled nets, and
placed in an aerated holding box.

All chinook and chum salmon (0. keta Walbaum) captured were sexed
by external examination and measured to the rearest S millimeters
from mid—-eye to fork of tail. A numbered, orange spaghetti tapg
was secured iri place immediately anterior to the dorsal fin on
each chinook salmor captured pricr to its release. In addition,
each chinook salmorn was marked with a combinaticon of adipose,
anal, and pelvic fineclips which would identify its capture and
release date to within 5 days. Na chum salmon were tagged but
the adipose fin was removed to identify recaptures. The marking
schedule for gill wet caught chincok salmon was as fallows:

( 5 July Adipose plus anal firnclip
S - 11 July Adipose plus left pelvic finelip
12 - 18 July Rdipose plus right pelvic finelip
19 - 25 July Adipose finelip only
Y 85 July Adipose plus right and left pelvic finclip

In addition to the above marking schedule, all chinocok salmon
captured by electroshocking were marked with only a right pelvice
finclip after tag application.

Uport completionn of sampling - (arvd tagging iv the casze of chinocok
salmor), fish were released approximately 100 yards upstream of
the test fishing site. A four foot square helding pen was
constructed and utilized when riecessary to ensure fish were
released in a vigorous state.

Tag Recovery

Spawning grourd surveys were conducted daily by riverboat to
examine chinook salmon carcasses for tags subsegquent to the test
fishing partion of the study. The spawning area examired was
from Mocse Creek Dam (MCD) to approximately three miles up the

4


http:examir.ed

Middle Fork river. All chirnmok salmon carcasses were callected
using long handled spears, examined for tags amd finclips, sexed
by external examination, and measuwed fram mid-eye to fark of
tail to the rnearest 5 mm. All tapgs were removed ard the date,
recovery location, tag number, and finclip combinatiorn carefully
recorded for each figh.

Additiorial tag recoveries were made betweer rivermiles 68 and 72
Hsing an electroshocking boat with assistarnce from the Division
of Sport Fisheries.

Other biological sampling associated with spawriing grourd surveys
ircluded callectirng scales (3 per figsh) from a random sample of
3500 chinook salmon to estimate age composition of the escapement
and to provide samples for use in subsequent stock separation
studies. From the sample of 3500 chiviwok salmon, tissue/organ
samples (eye, heart, and muscle) were collected cn 100 fish with
assistance of the U.S. Fish ard Wildlife Service (USFUWS) for
subsequent use in genetic stock identification studies (GSI).
These 100 chinocok salmon were those collected by electrofishing
between rivermiles &8 and 72. Results associated with SPA and
BGS1 sampling will be reported separately.

Aburidarnce Estimators

Several statistical tests were coriducted during data analyses to
determine the most appropriate abundarnce estimator of Chena River
chinock salmon spawners in 1988. Those statistical tests as well
as aburndance estimators used are presented in the “Results and
Discussion' section aof this report.

ARerial Suyrveys

Attempts were made to survey Chernia River spawning areas by single
erngine, fixed—wing aircraft throughout the chincok salmon
spawning seascr. The wvumber of live and dead salmon by species
was recorded as well as survey conditions and overall survey
effectiveness (i.e., a subjective rating of overall survey
quality as goad, fair, or pcor) (Barton 1887b). Cournts were
recorded by river index area for sach survey flown:

. Downstveam of MCD

. MCD to confluence of South Fork

. Confluence of South Fork to confluerice of Middle Fark

. Confluence of Middle Fork to confluence of West Fork

. Middle Fork from meuth upstream to confluerice of Munson Cr



The primary index area for assessing whether or rot the chinook
salmor escapemernit objective (1,000 = 1,700) is met in the Chena
River is that portion of the mainstem river between MCD and
confluence of the Middle Fork. The escapement objective is based
upon aerial survey estimates made during the peak of spawninp
which do not represent total escapement, but do reflect annual
spawner abundarnce trends when uwsing standard survey methads under
acceptable survey conditions.

RESULTS AND DISCUSSION

Taggin

Test fishing was initiated at rivermile 16 on a temparary basis
on 23 June. One chinoak salmon rnet was fished at site 2 for
approximately 2-5 hours per day prior tao 2 July. Purpose aof the
early test netting was to monitor arrival time of the chinook
salmon run. Although the first chinook salmon captured was on 29
Jurne, the first report of chinook salmon present in the Chena
River was on 28 June when a sport fishermen reported observing
ane roll at approximately rivermile 18S. Subsequent to 2 July
attempts were made ta consistently fish gill nets each day during
the "standard" 8-hour pericd to examine run timing. Pericdically
fishing time was increased to approximately 10 to 16 hours per
day as catches started to build irm mid July. A total of 258
chinook and 98 chum salmon were captured (Table 1 and Appendix
fA). Other species captured during the tagging portion of the
studies included | sheefish (Steriodus leucichthys Pallas).

The small mesh or chum pgear was not as effective in capturing
chinook salmon as in past years due to higher water conditions
which persisted in 1988, The high water and accompanied
increased currevits and debris did rnot permit the small mesh gear
to fish efficiently. This gear accounted for only 13% of the
chinoak salmon captured and 83% of the chum salmori captured. By
comparisaonyg small mesh nets accounted for 25% and 38% of the
total chinoock =salmon captured in 1987 and 1986, respectively
(Barton 1988, 1987). Df the chinook salmon captured in small
mesh mets in 1988, 79% were males while 74% of the chum salmown
captured in small mesh gear were males. The larpger, chincok gear
captured 85% of the chinock salmon, of which 32% were males.
Only 17 chum salmon (15 males and 2 females) were captured with
large mesh gear.

Test net recaptures amounted to only 3 chinook and no chum salmon
during the tanging portion of the study. Documented mortalities
were 4 chinocok (1.6%) and 1 chum (1.0%) salmon.



Table 1. Daily catchem of chinook and chus salmon in test gill nets in the Chema River, 1364, a

fwpror. Chinook Salwon Catch Chun Salwon Catches

Net Sites  Hours Rewarks Resarks
Date Fished Fighed Male Female Total Cum. Male Fesale Total Cun.
2%Junb 2 450 0 0 ) ) 0 0 0 0
%-Jnb 2 1.50 0 0 0 0 0 0 0 0
-lun 0.00 0 0 0 0 0
%-Jan 0,00 0 0 0 0 0
2-lunb 2 2.00 0 0 0 0 0 ] 0 0
BImb 2 %) 0 0 0 0 0 0 0 0
2-Junb 2 2.5 0 1 £ 1 0 0 0 0
0-Jun b 2,3 TS 0 0 0 1 0 0 0 0
Ol-Jul b 2 A5 0 0 0 1 0 0 0 0
te-Jul 2,3 B 0O 1 § 2 3 0 0 0 0
03-Jul 0.00 3 0 0 0 0
04-Jul 0.00 3 0 0 0 0
o5-ful 1,23 £.50 2 i 3 6 1 1 2 2
0B-Ju 1,23 8.00 3 1 A 10 1 recap 0 1 1 3
07-Jul  1,2,3 8.00 8 s 12 2 {recap 1 0 1 4
oB-yul  1,2,3 9.5 1 2 Iy % ) 0 A B
o+Jul 1,23 11.00 3 3 9 33 1 shesfish 4 0 RIS
10-Ju  1,2,3 8.00 3 1 A » 0 0 0 12
H-nd 1,23 B.00 ) 3 7 4% 1§ recap 1 0 1 k]
12-Ju 1,23 8,00 4 ] 6 52 0 0 0 13
13-l 2,34 14.00 10 B 18D 70 st 1 0 | 14

14-Ju  1,2,3,4 B.00 5 i 16 86 1 1 2 6 1 wort
15-Jul  1,2,3,4 8. 00 ] 16 2 107 0 | i 17
16-Jul  1,2,3,4 8,00 ? 5 12 119 2 0 2 13
A 1,2,38 8.00 A 7 U (30 2 sorts 0 ) 4 a
16-Tul £,2,3,h 16,00 B 17 B0 1S 8 1 Im ®
1ul 1,234 6.50 5 9 14 169 5 1 6 k.
20-Jal  1,2,3,4 8.00 A 10 1 163 1 0 1 3
A~ 1,2,3,4 .00 a 15 a3 206 10 6 16 55
22-Jul  1,2,3,4 9.00 A 15 1909 25 1 i 12 67
2l 1,234 8.00 2 9 1 2% 7 310 n
2¢-Jul  1,8,3,4 8.00 2 5 1 1Y) 0 0 0 n
S-Jul  1,2,3,4 8. 00 3 3 6 53 1 wort 6 | 7 B
2e-Jat  1,2,3,4 8. 00 0 2 2 &55 il e 1 87
a-qul 1,234 8.00 1 2 3 28 1 0 1 98

Totals 232,82 100 158 258 A morts 7 2 % 1 wort

a uber of chinocok salmon successfully tagged ad released (254) equaly cumulative catch sires 4 wortalities.
Nusbers in parentheses indicate chinook saleon captared during the 8-howr pericd of approxisately 0800-1600 hrs.

b fays on which high mater affected number, location and duration of nets fished.



All 258 chinock salmon captured were measured and . sexed. The
male to female ratio was 1.00:1.58 (39% males; 61% females). AR
total of 254 chinock salmon were successfully tagged, fin-
clipped and released throughout the period 23 Jure through 27
July with the first release made on 29 June. The number of chum
salmon which were sexed, measured, finclipped and released
totaled 97 (77% males; 23% females). '

On July 25 electroshocking was used ta capture and deploy an
additional 128 tagged chincok salmon. This techriique was used
due to concern over the low number of tags which had been
deployed by this date wusing gill nets. Shockirg and tagnging

occurred between rivermile (RM) 83 and the confluence of the
South Fork river (RM 76). Sex ratio was 61% males and 39%
females.

Tag Recovery

Portions of the Chena River salmorn spawning groumnds were examined
daily from 29 July through 12 August. . Two complete surveys were
conducted of the spawning grounds between MCD (RM 43) and
appreximately 3 rivermiles up the Middle Fork river (RM 100). A
total of 919 chincok salmon carcasses was examined for tags and
finclips. Length and sex were recorded for 830 of these fish,
while 29 were neither sexed rnor measured dus to their state of
decomposition. The male to female ratio from 850 carcasses was
1.00:1.38 (39% male and &1% female). Ari additional 99 chinook
salmon were collected between RM 68 and RM 72 on 29 July by
electroshocking. Length and sex uwere recorded for all of these
fish. The male to female ratioc was 1.00:0.94 (S2% male and 48%
female).

A random sample of 500 fish (collected from both carcass surveys
and electroshocking) were scale sampled for subsequent aging.
Scale age determination from 468 readable scales indicated that
chinocok salmon were represented by & age groups from 6 brood
years (Tabhle 2). The male to female ratio for the ageable
samples (n = 468) was 1.00:1.55 (39X males; 61% females),
basically the same as that for gill rnet releases.

A total of 82 marked chincok salmon (22 males and 60 females) was
recovered; 66 with a tag and 16 which bhad lest tags but were
identified by finclips. Tag loss was approximately 20% (7 males
and 9 females).


http:1.00:1.55
http:1.00:1.58
http:throughc.ut
http:1.00:1.58

Table 2. fge and sex composition of chinock salson sampled in the hema River in 1988,

Brood Year arxd Age Group a

1985 1984 1383 1982 1981 1980
Sample -
Bize 1.1 1.2 1.3 1.4 1.5 23 Total
a5 Females 0.0 0.0 3.6 K] 21.4 0.4 £0.9
143 Males 0.6 10.3 13.9 0.9 3.2 0.0 .1
488 Combined 0.6 10.5 12.5 46.4 6.4 0.4 100.0
sE 1.7 6.6 a.2 10.8 9.3 1.4

a Rge is designated as Europeant number of fresiwater amuli followed by nusber of saltwater amnuli,



Aerial Surveys

Four aerial surveys were attempted of the Chena River in 1388 tao
enumerate salmon escapement. Surveys were flown on 16, 13, 20,
ard 27 July. The 16 July survey was scon aborted due to heavy
cloud cover and turbulence as well as high and muddy water

conditicons. Na reliable counts were poszible. The 19 July
survey was incomplete as only the Chemna River upstream of the
South Fork river confluervice was surveyed. A total of 435 live

chirnocok salmon were counted of which S0 were observed 1in the
mainstem Chena River upstream of the confluence of the Middle
Fork river.

The survey on 20 July was pgiven an overall rating of "fair".
This less than "good" survey rating resulted primarily from
scattered cloud cover and slight turbidity of river water. A
total of 1,966 chinook salmon (1,953 live and 12 dead) and 164
chum salmon were ocbserved. Chincok salmon distribution was as
follows:

. MCD to South Fork — 990 (50%)
. Confluemce South Fork to confluence Middle Fork — 653 (33%)
. In Middle Fark upstream to Munson Creek — 323 (16%)

A second surveyor flew the Chena River on 27 July and counted
1,879 chinook salmon (1,780 live and 99 dead) and 432 1live chum
salmomn. The survey was rated "good" for chinoak and "“poor'" for
chum salmon. Chinook salmon digtribution was as follows:

« MCD to GHR — 162 (9%)

. 6GHR to ronfluence South Fork — 893 (47%)

- Eonfluence South Fork to confluence Middle Fork ~ 705 (38%)

. In Middle Fork upstream to Murison Creek — 119 (&%)
(irmcludes 15 between Middle Fork confluence and 4th bridge)

Weather arnd water conditions were naot conducive for conducting

more aerial surveys in 1988 during the chinook salmon spawning
SsSeasor,

Analysis of Gill Net Tapgpiwng Data

Two instances occurred when the sex of a tagged fish recovered
during carcass surveys was different from that recorded at the
time of release. The sex for these two fish was changed to that
identified during carcass surveys since it is probable that sex

10



can be rmore accurately determivned from carcasses (i.e., ngoriads
can be inspected).

Since length was recorded for tapoed fish recovered during
carecass surveye as well as at time of release, a comparison was
made between the twoc measurements. For the release-recovery
length amnalysis, all chinocok salmon recovered with a tag during
carcass surveys were used as well as fish originally captured in
gill nets and fish originally captured by electroshocking
{Appendix B). First, the method of capture (gill net versus
electroshocking) was examined to see if either affected the
relationship between release and recovery lerigths. Each sex was
analyzed separately.

The relationship betweer: length at release and length at recovery
was tested by comparing regressiom lines when coding method of
capture as a dummy varjiable as described on pages 130-193 of

Kleirnbaum and Kupper (1978), The resulting analysis of variance
(ANOVA) table fraom the regression was thenm used to test the
hypothesis of coincident regression lires (i.e., do the lines
have the same slope and irtercept) forr the two methods of
capture. The hypothesis of coincident lines was riot rejected (P
) 0.30) for either sex, therefore, data from capture methods were
pooled (Table 3). The same procedure was used to test if the

relationship between the lermpth at release and length at recovery
was the same for females and males By coding sex as the dummy
variable. The hypothesis of coincident lines for the two sexes
was ot regected (P > 0.49), therefore, data for each sex were

pooled to estimate the regression line (Table 3). A regression
using the pocled data for both capture methods and combirned sexes
was then computed (Figure 2). The regression was significant

(Table 3) and the slope of the line was sigmificantly different
(P ¢ 0.02) from 1 (a slope of 1 would indicate the relationship
between the two length measurements was 1t to 1). The residuals
from the repgression were examined graphically; no trends were
evident. :

The resulting regression was used to estimate the length at
release from the length at recovery for untagged chinook salmowr
examirned during recovery surveys (carcass plus electroshocking).
The mean differerice between the length at recovery and the
estimated lerngth at release for the 907 untagged fish nmeasured
during recovery surveys was 24.5 mm (standard ervror = 0,.37). The
difference in length measurements was attributed to erosion of
the caudal fin during redd construction and defense.

Two tests were conducted to determine if release and recovery
samples were random with respect tao length of +the fish as
recommended by Seber (1982). The Kolmogorov—Smirnov (K-S) test
(Caricver 1980) was used ta compare the cumulative distributions
of the lerpths of chinook salmon which were tagged and recovered
and of untagged fish examined during carcass surveys to test the

11



Table 3. Results of the regressions of length at recovery on length at

release for tagged chinook salmon from the Chena River in 1988.

Regressions for the method of first capture (gillnet or electro-

shock) are compared by sex and the regression lines for each sex

using the combined (gillnet and electroshock) data are compared.

Sourcel df Sum of Mean F Proba-
Squares Square statistic bility

FEMALES?
Regression (Xl) 1 85,331 85,331 196.6 0.000
Residual 46 19,966 434
Regression (Xl,Zl) 2 85,703 42,852 98.4 0.000
Residual 45 19,595 435
Regression (xl,zl,xlzl) 3 85,797 28,599 64.5 0.000
Residual 44 19,501 443
MALES? -
Regression (X;) 1 156,373 156,373 306.9 0.000
Residual 12 6,115 510
Regression (X;,Z;) 2 156,803 78,402 151.7 0.000
Residual 11 5,684 517
Regression (Xl.Zl,XIZI) 3 157,556 52,519 106.5 0.000
Residual 10 4,932 493
METHODS COMBINEDZ
Regression (Xl) 1 287,678 287,678 630.4 0.000
Residual 60 27,381 456
Regression (X1,22) 2 288,020 144,010 314.2 0.000
Residual 59 27,038 458
Regression (X1,22,X122) 3 288,977 96,326 214.2 0.000
Residual 58 26,081 450

1 Xy = Measured length at recovery.
Z) = Capture method (gillnet or electroshock).
Zy = Sex (male or female).

2 The test statistic to determine if regréssion lines are coincident is:

F o ISS(X,2,X2) - S5 (X)1/2
MS residual (X,Z2,X2).
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randomness of the releases (B versus C in Figure 3). The
recaptures were tested by partitioning the releases into thaose
which were recovered and those which were not and comparing the
cunulative distributions of their lengths (B versus R in Figure
3). Ten chivnocaok salmon were recovered during carcass surveys
witthout a tang but a firneclip indicating that they had been tagped
during the gill net operation. These fish ware extracted from
the tag releases by converting their recovery length to a release
length arnd selecting a fish of the same sex and similar size from
those released during the temporal stratum irndicated by their
finclip combination.

Tests for comparing the cumulative distributions of the lerigths
for~ the above compariscons were both significant (P ( 0.01). This
is evident from a visual comparison of the distributions (Figure
3) where there is a complete abserce of fish lesz tharm 821 mm in
length for the tagged fish which were recovered even though fish
letsis than 821 mm in length were present in both the release and
recovery samples. Obviously chivnook salmon greater than 820 mm
in length had a higher praobability of recovery.

A random sample of the population either at the time of release
or at the time of recapture is required for a Petersen-type
population estimate. The previous analyses indicate that this
requirement was riot met. Patersen estimates for each sex were
considered as it is clear that nearly all the fish less than 821
mm in length are males. The sex composition of the tagpged fish
wh.ch were recovered (80% female and 20% male) was significantly
di“*ferent (X2 = 7.8, 1 df, P ¢ 0.01) from the tagged fish which
were not recovered (57X fewmale and 43% male) and sgignificartly
di‘ferert (X2 =8.1, 1 df, P ( 0.01) from the untagged fish
examined during carcass surveys (59% female and 41% male). This
was not judged to be satisfactory, however, since there were only
10 valid tag recoveries for males and an estimate based upon only
{0 recoveries would have an unacceptably large variance. Another
potssibility was to limit the length of the fish iv the release
arntf recovery groups to those observed in the tag recoveries.
Th.s was the approach used.

To determine the minimum length to ivnclude in the estimate,
sequerttial K-8 tests were preformed caomparing the cumulative
distributions of +the two groups described previously (B versus C
and B versus A). Tests were first performed for fish with a
re.ease length greater than 840 mmj both tests were not
significant (P ) 0.49). This was continued with the length of
acteptance decreased by 10 mm each iteratior. The critical

length above which the cumulative distributions were
siynificantly different (P % 0.10) was 760 mm for the comparison
of B and A and 780 mm for the comparison of B and C. Therefore,
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subsequent arnalyses were limited to chinook salmon greater than
780 mm in length (at time of release).Z

Constant probabilities of capture at times of tagging and
recapture are important assumptions necegsary for Petersen—-type
abundance estimates (Seber 1982). When tagging and recovery
ncour over an extended period of time these assumptions are often
violated. The tagging data (Appendix C and D) were tested to
determine if they were consistent with these assumptions. Twa
chi—square tests described by Seber (1982, pages 438-439) were
useed to test these hypotheses.

The firat test examined whether tagged chinook salmon greater
than 780 mm in length had the same probability of recapture aover
the duration of taggping. Because of the few tag releases in
strata 1 and 5 (Table 4a), strata 1 and 2 and 4 and 35S were
combived (Table 4b). The probability of recapture increased for
tagged fish ) 780 mm in length throughout the period of release
(Table 4b). The tag recovery rates for fish released in strata 1
arid 2 were rnot significantly different (X8 = 0.8, 1 df, P
0. 25). Therefore, strata 1 and 2 were combined. The recovery
rate of the combined strata was significantly different from
stratum 2 (X& = 4,1, 1 df, P ¢ 0.05).

Even though tag recovery occurred during a 1S-day period, the
recavery data from rarcass surveys were not stratified by time
but were stratified by river section. The Chena River was
stiratified inta three sections: (1) MCD +to OGrange Hall Road
(GHR)Y3 (2) GHR to South Fork; and (3) South Fork ta 3 miles up
thie East Fork. The tag recovery rate for chinook salmon greater
than 780 mm (Appendix D) was not significantly different (X2 =
0.3, 2 df, P » 0.83%) betweeri the three river sections. Within
earch river sect ion, daily tag recovery rates were nrnot
gignificantly different either (P ) 0.90 for section 1, P ) 0.45
for section 2, P > 0.25 for section 3), which supports the
assumption that temporal stratification is urrnecessary.

Probabilities of recapture were riot constant over the pericd of
release, therefore, a Petersen—type population estimate is not
aporapriate. R stratified population estimator described by
Darroch (1961) which is rot predicated on constant prababilities
of capture was examined. Other gtratified estimators are not
appropriate as they require that the number of fish belonging to
each release stratum be identified during recovery. Clearly,
this is not possible for this experiment as the date a fish
(other than a tagged fish) entered the river could not be

2Actually a separate analysis using only females was
conducted but the results were no different than for fish Y 780
mm  in length described in the following paragraphs, i.e., ne
estimate was possible.
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Table 4a., Summary of tag release and recovery data for chinook salmon
greater than 780 mm in length (at time of release) by the
five temporal strata defined for the Chena River in 1988.

1

Stratum Total Tags Number of Tags Percent
Released Recovered Recovered

1 2 0 0.0%

2 33 4 12.1%

3 89 18 ©20.2%

4 87 28 32.2%

) 5 0 0.0%

! Strata definitions:

= Released from 29 June through 4 July,
= Released from 5 July through 11 July,
Released from 12 July through 18 July,
Released from 19 July through 25 July,
Released from 26 July through 27 July.

(V. R VR RN
]

Table 4b. Summary of tag release and recovery data for chinook salmon
greater than 780 me in length (at time of release) by the
three temporal strata defined for the Chena River in 1988,

1

Stratum Total Tags Number of Tagé Percent
Released Recovered Recovered
1 35 4 11.4%
2 89 18 ’ 20.2%
Subtotal 124 22 17.7%
3 92 28 30.4%

L Strata definitions:
1 = Released from 29 June through 11 July,
2 = Released from 12 July through 18 July,
3 = Released from 19 July through 27 July.

17



idenmtified durirng carcass surveys. When there are equal numbers
of release and recovery strata, the stratified estimator is

(Se:ber 1382) :

1>

-1
- DM "a [1}

l=>
1

a vector with the estimates of the number of untagged chinook
salmon in each tagging stratum just after the release of the

tagged fish,

where:

D, = a diagonal matrix of the number of untagged fish observed in
each recovery stratum j,

M = a matrix of m;;, the number of tagged fish in each recovery
stratum, j, wé{ch were released in tagging stratum i, and

a = a vector of the number of tagged fish released in tagging
stratum i.

If there are more release strata than recovery strata, the
stratified estimator is (Seber 1982) :

-1
i - p,[x0M] Ly (2)

A
where W, D,, and M are defined previously, and

D, = a diagonal matrix of the number of tagged fish released
in tagging stratum i,

X = a constraint matrix described in detail in Seber (1982), and

v = a vector of zeroes with a last element of 1.

The: rwumber of chinook salmorn in each stratum at the time of
tarnging is the sum of the estimated rumber of wuntagged fish
prasent and the rumber of tagged fizsh released durivg the
stratum. Variance formulae for both estimators are given in
Setier (1982) and will rot be reported here.

Major assumptions necessary for these estimates are (Seber 1982):
1. All chinock salmon in the )th recovery stratum, whether
tagged or untagged, have the same probability of being

recovered during carcass SUurveys.
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2. Tagged fish behave independently of one another with
regard ta moving among strata and eventually being

recovered.
3. Rll tagged fish are recognized as such during recovery.
4. There is no tagning induced mortality.

These estimators are sersitive to the configuration of the input
data and, in some irnstances, they can result in negative
population estimates for a particular stratum. This is an
incication that the data are not meeting some of the assumptiaons
necessary for the models (Seber 1982). (Oftern this prablem can be
resolved by pooling appropriate data.

Uritfortunately, the gillvet data did not conform to either of
these estimators. Approximately 15 different models were
examiried by pooling the data in different ways or by using
dif'ferent subsets of the data (omitting release—and-recovery data
from days on either end of the run) but at least one stratum in
each model had a nepgative estimate. Therefore, it was concluded
not possible toc estimate population size with the gill net data.

Analysis of Electroshock Tagging Data

On 25 July, an additional 128 chinook salmon were captured and
taynged primarily in river section 3 of the Cherna River using an
electroshocking boat. One of the fish captured had been
previously tagged during the gill net operation. This fish was
retagged with a new spaghetti tag (#8602) and later reccovered
during carcass surveys. Since the fish had been first captured
by gill net it was treated as a gill net tagged fish and included
in the previous analysis.

Thare wetre six chinook salmon recovered during carcass surveys
witth no tag but with a fiveclip indicating they had been tagged
during electroshocking. The procedure used to extract fish
recovered during carcass surveys without a tag but with a finclip
from the tag releases by gill nets was used to extract these six
fish from the tag releases by electroshocking. The length at
recovery used was the estimated length at release; same as was
done in the previous gill nrnet analysis.

Electroshocking data were first analyzed separately for a
population estimate. K-8 tests were conducted to determine if
release and recovery samples were random with respect to lenqgth
of the fish. There was a significant difference (P ( 0.01)
between the lemgth distributions of releases which were recovered
and thaose which were not (B versus A in Figure 4). There was not .
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a significant difference (B Yy  0.23) betweern the length
distributions of the tag recoveries and the untagged fish
examined during carcass surveys (B versus C in Figure 4).

Sequential K-S tests were performed as was dorne for the gill rnet
data to compare the cumulative distributions of groups A and B to
determive the minimum length to include in the estimate. The
critical length above which the cumulative distributions were not
significantly different (P ) 0.19) was 780 mm. The cumulative
distvributions of fisgh less than or equal to this length were not
significantly different (P ) 0.48) either. Therefore, subsequent
analyses were conducted for two groups of chincok salmon, those
lass than or equal to 780 mm in length at time of release (small
fish) and those greater than 780 mm in length at time of release
(large fish).

Temporal changes in probability of capture are not a problem with
the fish captured by aelectroshocking as they were all released on
one day. Differences in recovery rates between river sections

were examined, however, as was done for gill ret data. Chinoak
salmon tagged during electroshocking were only recaptured in
river sections £ and 3 (Appendix D). Therefore, the data camn

anly be used to estimate the number of fish in those two
sections; no estimate for section 1 of the river can be made from
electroshcacking data.

The tag recovery rate of large chinocok salmon (Rppendix D) was
significantly different (X2 = 4.1, 1 df, P ( 0.03) between river
sections & and 3. The recovery rate of small chinook salman
(Appendix D) was not significantly different (X2 = 3.5, 1 df, P )
0.10) between river sections 2 and 3, therefore, the recovery
data for these two sections can be pocled. If carcass survey
data for 29 July are omitted and the fish that was captured and
tagged by both pill ret and electroshocking (#8602) is added to
the recovery data, the recovery rates between sections 2 and 3
are no langer significant (x&¢ = gz.3, 1 df, P O.12). The
Justification for amitting the data from 29 July is that the fish
tagged during electroshocking on 23 July had rnot yet had
sufficient time to randamly distribute throughcout section 2 by £9
July. The recovery data for large chinook salmon for sections 2
and 3 can riow be pooled.

The pepulation in river sections 2 and 3 at the time of tagging
(25 July) can now be estimated using a Petersen estimate. Using
Chapman’ s modification to the standard Petersen estimate:

A . .
N = [(M+1)(C+1)/(R+1)] - 1 - [3)
The values are: for large fish () 780 wmm ivi lewgth at release),
M=80, C=544, and R=27; for small fish ({(= 780 mm in length at

release), M=48, C=179, and R=5. Because there were fewer tharn S0
tag recoveries for each group and less than 10% of the estimated
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populatiorn was tagged, 9S54 confidernce intervals were estimated
using the Poissorn approximation and Table Al in Seber (13%82).

This results in estimates of the numbers of large and small
chinook salmon present in sections 2 and 3 of the Chena River on
25 July of:

1) large fish estimate = 1,3763 95% CI 1,048 — 2,346

2) small fish estimate 1,469; 35% €I 553 — 4,408

3) total populaticn (sections 2 arnd 3) = 3,045; 95% CI =
1,344 — 4,145

Analysis of Gill Net and Electroshock Data Combined

The release and recovery data from the chinocok salmon captured by
electroshacking were analyzed to determine if these data could be
conbiried with the gill met tag release and recovery data. The K-
S test was used to compare the cumulative length distributions of
the fish which were tagged but mnever recovered for each method of
capture (gill met and electrashocking). This was done for tapged
fish which were recovered, also. The test for the tagged fish
released but never recovered was highly significant (P ( 0,01)
while the test for the taggped fish which were recovered was of
borderline significance (P = 0.11). When the data in the
comparisons was restricted to fish greater than 780 mm in length
neither test was significant (P ) 0.15 and P ) 0.83,
reszpectively).

Males contvibuted a higher proportion to both electroshocked
groups tham to the gill net groups (Figure 5). The sex
conmposition of tagged fish which were released by the gill rnets
but rnever recovered (43% male and 574 female) was significantly
diFferent (X2 = 14,1, 1 df, P ( 0.01) from that for tagged fish
released by electroshocking but never recovered (67% male and 33%

femnale). The sex compasition of tagged fish released by the gill
rneis awnd recovered during carcass surveys (20% male and 80%
female) was significantly different (X8 = 3.5, 1 df, P ( 0.07)

from the tagged fish released by electroshocking and recavered
du-ing carcass surveys (424 wmale and 5S8% female), also. There
were five chinook salmon tagged during electroshocking and
recovered that were less tham 781 mm in length (compared to none
for the gill net groupl)j; all five fish were males.

0f the chinocok salmon greater than 780 mm in length captured and
released (79 fish) by electroshocking, 32.9% (26 fish) were
recaptured during carcass surveys. This was rnot significantly
different from the percentage recaptured of the releases in
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styvatum @ (X2 = 0.7, 1 df, P> 0,40) or stratum 3 (X& = 1.3, 1
df, P > O0.24) for chirocok salmon greater than 780 mm in length
captured by gill nets. The tag recovery rate for large chinook
salmor tagged during gillriettivng was significantly different (P (
0.01) from the recovery rate for large fish tagged during
electroshocking for sections 1 and 2 of the Chena River (Apperndix
D).

Approximately 10 different models were examined by pooling the
electroshocking data with the gill nmet data in  different ways or
by using different subsete of both data sets, but at least ane
stiratum in each model had a rnegative estimate. Pooling the data
does not allow the gill net data to be used in the analysis.

Rurn Timing

Timing of the Chena River chincok salmorn migration was examined
usimng an approach by Murdy (19282, 1984). He developed a time
density model to describe salmon migrationm run timing. The
pattern of the migration is described by the mean date of passage
(a measure of the central tendency) and the standard deviation (a
measure of dispersion). These statistics are calculated from the
praportion of the total escapement cccurring each day. Further,
thiz median date is the day on which S0% run—passage occcurs.

Only CPUE data from large mesh gear fished at site 2 during the
standard 8-hour daily period was used to estimate run timing.
That rnet was the most covsistently fished, even during periods of
hiih water. As a result the mean day of runm passage for chinook
saimor (sexes combined) in the Chena River in 1988 was estimated
to be 17 July with a standard deviation (8D) of 5.7 days (Figure
&), The mediam day of the rurn fell on 18 July. A slight
difference in timing by sex was observed: the mean day for males
was 15 July (8D = 5.9), 3 days earlier than for females (18 July,
8D = 6. 1).

Tctal Spawnirng Abundance

flerial survey results revealed the upper end of the Chena River
chinook salman escapement obgective (1,700 fish) was achieved in
1938 by the presence on 20 July of 1,643 fish betweern MCD (RM 45)
arnid the Middle Fork river (RM 97), The later aerial survey of 27
July substantiated this when 1,760 chinook salmen were observed
in this same sectian.

The 1888 mark-and—-recapture population estimate forr Chera River
chincok salmon escapement applies only to river sections 2 and 3,
i.i2., that area of the river from GHR (RM 60) to 3 miles up the
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Middle Fork (RM {00). A method of estimating the populationt in
section 1 (RM 45 to RAM &0) is regquired for a total river
estimate. Data from the 20 July aerial survey cannot be used to
estimate the proportiornn of fish in section 1 as fish counts were
riot broken down in relation to the GHR landmark an that survey.
However, wobserwvatiacns made ow the 27 July survey can be used to
evaluate fish distribution in section 1. Data collected on that
survey indicated that a conservative estimate of approximately 9%
of the chirviook salmon observed between MCD and the Middle Fork
river were distributed in section 1 (MCD tao GHR).

The population estimate for sections 2 ard 3 (i.e., GHR to 3
miles wup the Middle Fork; RM 60 to RM 100) was 3,045 chinocak
salmon,. Based upon aerial survey observations of 27 July, the
expanded total estimate for sections 1, 2 and 3 is 3,346 chinook
salmors. This is considered a minimal estimate.

The peak survey estimate (20 July) of 1,966 chinocok salmon
represents no more than S9% of the total population estimate of
3, 346 chinocok salmon, while survey results on 27 July (1,879
fish) represent not wmore than 56% of the total population
gstimate. Although the 20 July survey was given ay overall
rating of only "fair¥, survey conditions were much better than
encountered during peak surveys in 1386 or 1987. The " fair"
rating in 13988 was primarily due to scattered clouds and slight
water turbidity iwm the lower river, whereas the "fair" ratings in
1986 and 1987 were primarily due to 40-60% of the mainriver
channel downstream of the South Fork river being obscured to the
observers by dark stained water (Barton 1988). Peak aerial
estimates in 1986 and 1987 accoaunted for approximately 21% and
224¥, respectively, of the mark—and—-recapture estimates of total
abundance in those years.

CONCLUSIONS AND RECOMMENDATIONS

A Dopulation estimate of 3,346 fish, while considered minimal, is
taken ta reflect the gereral order of magnitude of the 1988 Chena
River chirook salmon spawninng escapement, Although the
proportion of total chinocok salmon spawning abundarvice represented
by a peak aerial census varies riot only from survey conditions
but also by river (Table 5), it is likely that no more than
approximately 55-60% of the actual population wauld be cobserved
in the Chena River on peak surveys givevwi '"good" survey
candit ions. Studies of the Chema River in 1886 and 15887 suppest
that peak surveys flown under "fair” conditions of this river
represent a substantially smaller percentage of total abundancej
on the order of magnitude of 21% to 22%.
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Table 5. Cosparsion of chinook salmon total estimated spamming populations for selected streams and the proportion
represented by an aerial census flown during peak of spaming.

Total ferial Census fercent of
Abundance Total Estimate
Estimate and Peak Rating by Rerial
Year  location Method a Count (if known) Census Bource
1986  (hena River (AK) 9,065 (w/r} 2,031 fair 2. m Barton 19870
1987  (hena River (AK) - ByA0h (mir) {,312 fair 20.5% Barton 1988
15988  (hena River (MK} Surveyor M 3,346 (w/r) 1,966 fair b S8.6x This Study
|hena River () Surveyor 82 3,346 (®/r) 1,879 good ¢ 56. 2% This Study
1987  lalcha River (AR) 47T /r) 1,898 fair 39. 88 Skaupstad 1988
1988  fGalcha River (RK) 4,562 (w/r) 2,761 good 80, 5% . Bkaugstad 1989
1987  fast Fork Andreafsky River (AK) 2,01t (twr) 1,608 good 80, 02 US/Canada JTC 1987
1988  East Fork Andreafsky River (R0 1,339 (twr) 1,020 good 76, 2% U8/Canada JTC 1988
1988 hig Salmon River (Y.T. CAN} £,816 (weir) 708 fair 38, 6% Barton 1987b
1987  Big Salwon River (Y.T. CAN) 938 (weir) 787 good 74, BL Barton {987a
1983  Clear Creek (AK) 444 (weir) m fair d 17.32 Barton 1987c
1986  Clear Creek (RK) 108 (weir) N7 poor 435X Barton 1987c
1979  lorice River {B.C. CAN) 2,826 (p/9) 1,470 52,08 Neilson and Been 1981

3 Methots are mark and recapture (w/r)} tower counts (twer); weir comnts (weir); and, population estimated frow replicate

ground surveys and streas life (g/s}.
b Survey flown by surveyor #1 on 20 July.

of portions of the mainstes river index areas being obscured to observers by dark stained mater.
¢ Survey flom by surveyor ¥ on 27 July.

The "fair® survey rating was primarily due to scattered clowds and slight
water turbidity in portion of the survey area, shereas the *fair® ratings in 1986 and 1987 wera primarily due to 40-60X

d Survey conditions were rated "fair® but timing of survey was late with regards to peak of spamning.
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While more studies of this type could be conducted onm the Chena
River to refine expansion factars for aerial survey point
est imates, it is recommended that studies on this stveam be
discontinued in 1589, This is in view of the fact that a similar
study will again be conducted for a third seasorn in 1989 on the
Salcha River. However, i1f the Cherna River is gelected for a
fourth year of study, it is recommended that population estimates
far chinook salmon be based around electroshocking as temporal
changes inn probability of capture are minimized when using this
technique. ’
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fpperdin R, Test gill met daily catch records by mesh size in the Ohena River in July 1388

Fishing Tim
Chinook Salson Ohvm Salnon
Site Mesh Tise Tism furation Duration
Datr  umber Size  Set Pulled Nimtes  Hows  Male Fesale Total Yalo Female Total  Remarks
6-Jui 1 578 0% 159 3% 6.6 1 0 1 1 0 1 high water (anchor to drug)
-l 1 575 0806 608 v-] 8.0 9 0 0 0 0 0
Or-iul 1 47 073 1555 AR 8.0 1 .0 1 0 4] 0
08-al | S ] 0810 2500 803 a 10.1 0 0 0 2 0 4
03iul 1 575 0001 19 5805 9.7 2 0 2 1 0 {1 sheefish (tagged 11682)
10~ 1 575 o816 628 88 8.2 0 0 0 0 0 )
11~/ { &7 0813 1610 ATS 1.9 1 0. t i [4} |
2~ 1 ST 0806 1614 488 (Y 0 0 0 0 0 0
13-l 1 ST AR A% 28 18 1 ) 1 1 0 1
14-1al 1 S75 0816 154 AR 1.5 0 0 0 1 t 2
15-1ul 1 &7 079 1606 " 8.1 1 0 t 0 1 1
16-Jal 1 ST oMM 1813 8 a2 0 0 0 2 0 2
©q7-lnl | ST75 o082t 16 3| 17 1 0 1 0 4 4
18-Jol 1 573 0815 2% 87 ) 3 3 6 i 1
19-1ul 1 57 TSI 16M 465 ' 0 0 0 2 0 3
20-Jal I 573 o0 1549 ] 0.2 0 0 0 0 0 0
2t-l I 575 orst 1604 453 a2 1 0 1 ’ 3 7
2-Jul 1 75 0808 1706 53 9,0 0 0 0 4 1 5
Bl 1 7 0a3 1S 68 7.8 6 0 ) \ 2 6
#-dal 1 575 0803 1609 A% 8.0 0 0 0 0 0 0
-l 1 575 073 154 9] 1.9 1 0 1 1 1 2
%~ 1 575 0806 1617 o 8.2 0 0 0 8 1 g
21-1ul 1 578 oT% IS% 48 8.0 0 0 0 0 0 0
10 i3 ¥ 15 5
Bim 2 813 109 159 21 4.5 0 0 0 0 0 0
23-Yun 2 813 130 1548 150 2.5 0 1 1 0 0 0
0w 2 A1) 103 150 a” 45 0 ) 0 ) ) 0
o1-Jal 2 413 1018 14R o .6 0 0 0 0 0 0
®-)ul 2 a11  B17 16 B 81 0 1 1 0 0 0
0-jul 2 - - 0 0.0
04-Jal 2 - - 0 0.0
08-Jul 2 B11 032 16 39 67 1 I 2 0 t 1
06-lol 2 A13 07T 1600 81 8.0 2 1 3 0 0 0
o7-ul 2 &2 078 1601 A3 a1 ? 5 12 1 0 1
08-Jel 2 843 0800 2400 %0 c 160 0 2 2 1 0 1
09-lul 2 &1 0001 1607 §5d 9.6 2 2 5 0 0 0
10-Jol 2 813 0809 &8 459 B.2 3 1 » 0 0 )
11-jul 2 &N 0820 1618 1Y{:] B.0 2 3 5 0 0 0
12-)ul 2 413 0800 1508 88 B.4 ! 1 2 0 0 0
13-lul 2 B3 0805 A% B 138 5 2 8 0 0 0
(450 2 813 0810 12 45 7.5 A 7 0 0 0
15-1ul 2 B3 0806 1612 A% 8.1 0o 1’ @ 0 0 0
16-lel 2 &1 085! 1S a1 a0 3 3 9 0 0 0
17-{ul 2 813 08B 16 8 8.1 3 6 g 0 0 0 2 chimook wrts
18-1ul 2 813 086 2% W 157 5 10 1§ 0 0 0
19-Jat 2 813 0A0s 1606 ) a0 5 2 1 0 0 0
- 2 BI3 073 15 %0 8.2 2 3 1 1 ) 1
21-Jul 2 B12 orST  i6ie A% 6.3 I % 0 0 0
2-) 2 B3 o081 (700 59 5.0 I % g 0 ?
2-1ul 2 a2 0809 1558 469 7.8 2 3 1 8 0 2 1 cChw escaped; { Ova port
-l 2 813 0803 160 AR 8.0 2 Y 0 0 0
2-lal 2 A o7 IR AT 7.9 2 3 5 0 0 0
%-Jul 2 613 0802 {613 A9 8.2 0 2 2 0 0 0
2-tal 2 a1 o080t 1602 a1 8.0 1 2 1 0 ) 0
1 18 1% ? 1 8
~Cont inued—
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fpperdix A (p. 2 of 2)
Fishing Time
Ovingok Salmon Thum Salson
Site Mgsh Timm Time Duration Dwration
Gt Nusber Size Set Pulled Mirates Howrs Maie Fesale Total Male Fesale Total Remarks
30-Tun 3 &8 Ul IXS 210 35 0 0 0 0 0 0
01-Jol k] - - 0 0.0
0R-Jul 3 573 0810 1806 ATe 7.9 i 0 1 0° 0 [
3-Jul 3 - - 0 6.8
O~ Jed 3 Lad - 0 0.0
05~ Tul 3 575 0939 165 406 6.8 0 0 0 0 0 0
06~ hut I ST 013 18 478 8.0 H 0 { 0 f 1 { chinook recsp
07-Tol 3 ST 0807 1608 A8 8.0 0 0 0 0 0 0 { chinook recap
08-Jul I 8T 0TSH 2400 580 e 9.8 1 0 i 1 0 1
8-l 3 ST 000f {616 St 9.6 [ 0 2 3 0 3
10-Tul 3 575 0m03 16f4 488 8.1 0 0 0 0 0 0
11-Jed 3 5T 0824 (62A A0 8.0 1 0 1 0 0 0 1 chinook recap
f2-iul 3 &7 077 1S9 2 8.0 3 1 4 0 0 0
13-Jed 3 LT3 0Bl 20 B0y 137 2 0 2 0 0 0 1 chinook sort
14~} 3 S75 0Bd I3 450 7.5 1 1 2 0 0 0
15-Jud 3 LTS 080 1616 488 8.1 2 0 2 0 0 0
16-Ja) 3 AT R W TS 1.9 0 0 0 0 0 0
17-Jal 3 S5 083 IEW L2~ 8.3 0 0 0 0 0 0
13-1nd 3 L7 08k 3D 918 15.3 2 0 2 0 0 0
19-Jul 3 575 0817 1616 LYx] 8.0 0 1 1 2 t 3
20Nl 3 575 07 {540 AR a.2 { i 2 0 0 0
21-lu 3 LT 0803 1621 458 8.3 3 0 1 6 b6 2 8
2~ 3 573 07T 6% 536 a9 1 1 2 5 0 g
8-l 3 LTS o815 1608 A73 2.3 0 0 0 -0 1 1
-1l 3 ST 01 1SS AT8 80 0 0 0 .0 0 0 .
&S-Jul 3 57 0BO4 1601 AT7 8,0 0 (1} 0 | 0 1
28~ Tul 3 47 7R 1608 489 A2 0 0 0 2 i 3
27-Jul 3 575 0806 1612 485 B1 0 [ (i} 1 0 |
2 5 2% 2t 6 27
13-5ed 4 813 919 218 m 13.0 £ S b 0 0 0
14=ful & A1 78 15 2 7.5 0 3 3 0 0 0
15-Jul 4 B (3 OBIA 1624 AB8 8.1 2 [} & 0 0 0
16-lal 4 A3 0B 1AW 465 7.8 1 2 k 0 0 0
§7-ful 4 013 0BAl 17206 505 a4 0 1 1 0 0 0
18-hl 4 A1l 0757 2300 303 18.4 1 4 S 2 0 2
19-lel 4 413 0823 1619 1Y 1.9 0 0 0 0 0 0
=1l 1] d BRI 77 ISX A36 ;9 t 0 ( 0 0 (
a-lad b 413 0820 J6I 490 8.2 1 1 2 0 1 1
2~ 4 AR 07TR I8 534 a3 0 i 1 0 0 0
23-.fe] 4 813 oB22 1617 ATS 1.9 0 0 0 1 0 1
24-dul A B.13 07T 1S LY 7.9 0 0 0 0 0 0
&-lul A 813 0B  16f2 483 8.1 0 0 0 ) 0 [}
6-lul 5 813 078 1600 . 3 A 0 0 0 1 0 t
27~ ¢ 813 o08i2 1620 A8 &l 0 0 0 0 0 0
[} 2t P ] 8 1 9
Grand Total 100 158 258 B 23 %8
a fctual fishing time was 0810-1618 and Z205-2400 hrx, e Actual fishing tive was 0755-1538 and 22152400 hrs.
b Actia] Fishing time xas 0001-0140 and OTSH-ISSD hrs. f frtoal fishing time was 0001~0130 and 0812-1616 hrs.
¢ Actual fishing timm was 0800-1612 and 210-2400 hrs. § Rctual fighing time waw 0B1£-1530, Reset downstream
d Achual fishing time was 0001-0135 ard 0BO7-1607 hrs, 0 R 152206 s,
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Tagged chinook salmon recovered during the carcass
survey of the Chena River in 1988 and used in the
release-recovery length analysis. :

Appendix B.

Fin Clip Release Recovery
Survey Tag, ---=------- Rel. Length Rec. Length
Date Numberl A LP RP AN Sex ¢+ (mm) Sex (mm)
1 12-Aug 8550 x £ 950 £ 890
2 05-Aug 8551 X £ 970 £ 950
3 10-Aug 8597 X £ 910 £ 900
4 1l-Aug 8598 X £ 895 f 875
5 05-Aug 8603 x £ 880 £ 830
6 05-Aug 8624 x m 840 £ 5102
7 1ll-Aug 8626 X £ 870 £ 870
8 05-Aug 8629 X £ 965 f 950
9 04-Aug 8631 x £ 940 f 935
10 10-Aug 8637 x £ 840 £ 780
11 11l-Aug 8641 x £ 880 £ 850
12 10-Aug 8646 X £ 870 £ BSO
13 10-Aug 8653 x £ 900 £ 870
14 10-Aug 8666 X £ 940 £ 920
15 O04-Aug 8670 X £ 950 £ 955
16 10-Aug 8673 X £ 830 £ 815
17 O4-Aug 11676 x £ 890 £ 835
18 05-Aug 11678 x £ 930 £ 950
19 29-Jul 11692 = x m 1,020 £ 9902
20 03-Aug 11710 x x £ 860 f 770
21 09-Aug 11727 «x x £ 855 £ 800
22 O4-Aug 11737 «x X £ 895 £ 880
23 04-Aug 11745 x x £ 870 £ ' 890
24 29-Jul 11754 x X f 940 £ 935
25 0S-Aug 11783 x X f 845 £ 840
26 09-Aug 11792 x x £ 895 £ 890
27 05-Aug 11799 x X £ 980 £ 960
28 03-Aug 11802 x x f 865 £ 850
29 29-Jul 11808 x X £ 900 f 900
30 08-Aug 11813 x £ 960 £ 915
31 05-Aug 11827 x f 830 f 820
32 04-Aug 11828 x £ 890 £ 895
33 09-Aug 11829 x f 930 £ 895
34 11-Aug 11833 x £ 945 £ 905
35 03-Aug 11834 x £ 910 £ 860
36 03-Aug 11836 x £ 970 £ 960
37 02-Aug 11841 x f 850 £ 850
38 02-Aug 11851 x £ 960 £ 935
39 04-Aug 11853 x f 830 £ 820
40 02-Aug 11858 x £ 905 f 900
-Continued-
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Appendix B, (p. 2 of 2)

Fin GClip Release Recovery
Survey Tag, =-=-=--==- Rel. Length Rec. Length
# Date Number1 A LP RP AN Sex . (mm) Sex (mm)
41 02-Aug 11859 «x f 940 f 935
42 06-Aug 11868 =x f 950 f 930
43 09-Aug 11870 «x f 970 £ 955
44 12-Aug 11876 x £ 990 f 950
45 10-Aug 11882 «x £ 865 f 860
46 09-Aug 11885 «x £ 865 f 855
47 02-Aug 11887 x £ 955 £ 960
48 08-Aug 11891 x £ 870 f 850
43 05-Aug 11900 «x £ 830 £ 825
50 09-Aug 11902 = f 840 f 850
51 06-Aug 8545 x m 630 m 595
52 10-Aug 8556 X m 685 m 635
53 05-Aug 8563 X m 765 m 750
54 05-Aug 8568 x m 830 m 790
55 05-Aug 8586 x m 710 m 710
56  04-Aug 86023 «x x m 860 m 860
57 04-Aug 8608 X m 950 m 955
58 05-Aug 8617 X m 890 m 900
59 1l1-Aug 8621 x m B8O m 825
60 04-Aug 8665 X m 820 m 810
61 04-Aug 11675 x x m 865 m 830
62 03-Aug 11724 x x o 910 m 885
63 05-Aug 11774 x x m 870 m 880
64 03-Aug 11894 x m 1,060 m 1,020
65 05-Aug 11899 x £ 935 n 9252

1 Tags numbers 8000 to 9000 were placed during electroshocking and tag
numbers greater than 11000 were placed during gilloetting.

2 omitted from the analysis because of discrepency between the sexes.

3 Was originally tag 11759 (890 mm) and retagged when caught during
electroshocking. Included with gillnet fish.
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Appendix C, Number of chinook salmon tagged during gillnet
sampling, by date, and number of tag recoveries
during the carcass survey from each daily release
for the Chena River in 1988.

Release Number of Valid Tag Releases Number of Tags Recovered

Date  <=780 mm >780 mm Total . <=780 mm >780 mm
29-June 0 1 1 0 0
30-June 0 0 0 0 0
01-July 0 0 0 0 0
02-July 1 1 2 0 0
03-July 0 0 0 0 0
04-July 0 0 0 0 0
05-July 1 2 3 0 0
06-July 1 3 4 0 0
07-July 2 11 13 0 2
08-July 1 2 3 0 1
09-July 4 5 9 0 0
10-July 0 4 4 0 11
11-July 1 6 7 0 0
12-July 3 3 6 0] 0
13-July 6 11 17 0 3
14-July 2 14 16 0 3
15-July 2 19 21 0 3
16-July 1 11 12 0 21
17-July 0 9 9 0 1
18-July 3 22 25 0 6L
19-July 1 13 14 0 2
20-July 3 11 14 0 72
21-July 2 21 23 0 8
22-July 3 16 19 0 3
23-July 0 11 11 0 43
24-July 0 11 11 0 43
25-July 1 4 5 0 0
26-July 0 2 2 0 0
27-July 0 3 3 0 0

Totals 38 216 254 0 50
25-July® 48 79 127 5 26

1 Includes one fish assigned a release date based on fin clip
combination and recovery length.

2 Includes three fish assigned a release date based on fin clip
combination and recovery length.

3 Includes two fish assigned a release date based on fin clip
combination and recovery length.

Data for electroshocking releases.
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Appendix D. Number of chinook salmon examined by date and river
section and number of tags recovered during the carcass

survey of the Chena River in 1988,

Number of Taps Recovered

Survey  Survey Number of Fish Examined <=780 mm >780 mm
Areal  Date <=780 mm >780 mm Total GN2 ES3 on?  Es3
1 3-Aug 19 107 126 0 1] 7 0
1 8-Aug 10 61 71 4] 0 3 0
Subtotal 29 168 197 0 0 10 0
2 29-July 34 64 98 0 0 5 0
2 02-Aug 32 90 122 0 0 6 0
2 04-Aug 29 141 170 0 0 9 6
2 09-Aug 22 63 85 0 0 7 0
2 10-Aug 29 48 77 0 1 1 6
Subtotal 146 406 552 0 1 28 12
3 05-Aug 35 97 132 ¢] 3 9 9
3 06-Aug 21 51 72 0 1 1 0
3 11-Aug 7 41 48 0 0 1 4
3 12-Aug 4 13 17 0 0 1 1
Subtotal 67 202 269 0 4 12 14
Totals 242 776 1,018 0 5 50 26
1

Area Definitions:

1 = dam to Grange Hall Road,

2 = Grange Hall Road to South Fork,

3 = South Fork to 3 miles up East Fork.

2 Fish caught and tagged during gillnetting.

3 Fish caught and tagged during electroshocking.
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